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DESCRIPTION 

A Method and Apparatus for Molding 

an Upper and a Lower Mold Having No Flask 

Technical Field 
[0001] 

These inventions relate to a method and apparatus for molding an 
upper and a lower mold having no flask. 

Background of the Inventions 

[0002] 

Conventionally, as one of the molding machines of this type, there is 
the following apparatus, comprising: 

a first station, which is disposed above a base, for compressing 
foundry sand in a molding space by squeezing the sand in a horizontal 
direction, 

a second station, which is disposed near a lower surface of the base, 
for matching an upper mold with a lower mold in a perpendicular direction 
against the lower surface of the base and for removing flasks, 

wherein two sets of the upper and the lower flask are alternately 
reciprocated between the first and the second station, and wherein an 
upper and a lower mold that match each other and that have no flask are 
molded. 
[0003] 

However, the conventional molding machine for molding an upper 
and a lower mold having no flask has problems to be solved, such as it is not 
efficient enough, and it is necessary to improve the quality of the mold. 
[0004] 
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[0005] 

These inventions intend to provide an improved method and 
apparatus for molding an upper and a lower mold that match each other and 
that have no flask, and which can solve the problems of the conventional 
apparatus, such as the conventional apparatus not being efficient enough, it 
being necessary to improve the quality of the mold. 
[0006] 

The first invention is constituted of the following elements to solve 
these problems. 

A method for molding an upper and a lower mold that match each 
other and that have no flask, comprising: 

a process to put a match plate that is between an upper and a lower 
flask having an intake for foundry sand and to hold the match plate, wherein 
the match plate and the upper and the lower flask are horizontal, 

a process to define an upper and a lower molding space by inserting 
an upper and a lower squeeze means into openings of a pair of the upper and 
the lower flask having no match plate, 

a process to rotate the pair of the upper and the lower flask and the 
match plate so that they are perpendicularly positioned, and to move them so 
that the intakes of the upper and the lower flask move upward, 

a process to fill the upper and the lower molding space with the 
foundry sand through the intakes of the upper and the lower flask, 

a process to squeeze the foundry sand of the upper and the lower 
molding space by causing the upper and the lower squeeze means to further 
approach each other, 

a process to rotate the upper and the lower flask and the match plate 
so that they are horizontally positioned, and 

a process to remove the match plate disposed between the upper and 
the lower flask after separating the upper and the lower flask containing a 
mold from the match plate, 

a process to match the upper and the lower flask containing the mold 
after the core is installed between the upper and the lower mold, if necessary, 
and 

a removing process to remove the molds from the upper and the lower 
flask that match each other. 
[0007] 
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According to this invention, it is possible to make an upper and a 
lower mold having no flask faster and more efficiently compared with the 
conventional method. 
[0008] 

The second invention is constituted by the following elements to solve 
the problems. 

The method of the first invention, 

wherein the process to define the upper and the lower molding space 
by inserting the upper and the lower squeeze means into the openings of a 
pair of the upper and the lower flask having no match plate, and the process 
to rotate a pair of the upper and the lower flask and the match plate so that 
they are perpendicularly positioned, and to move them so that the intakes of 
the upper and the lower flask move upward, simultaneously proceed. 
[0009] 

According to this invention, it is possible to improve the productivity 
of the molds. 
[0010] 

The third invention is constituted of the following elements to solve 
the problems. 

The method of the first invention, 

wherein the process to squeeze the foundry sand of the upper and the 
lower molding space by causing the upper and the lower squeeze means to 
further approach each other, and the process to rotate a pair of the upper 
and the lower flask and the match plate so that they are horizontally 
positioned, proceed simultaneously. 
[0011] 

According to this invention, it is also possible to improve the 
productivity of the molds. 
[0012] 

The fourth invention is constituted of the following elements to solve 
the problems. 

The method of the first invention, 

wherein the upper and the lower squeeze plate are provided as the 
upper and the lower squeeze means. 
[0013] 

According to this invention, a simpler method for molding the molds 
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can be provided by using the apparatus for molding the upper and the lower 
mold having no flask. 
[0014] 

The fifth invention is constituted of the following elements to solve 
the problems. 

The method of the first invention, 

wherein the upper and lower segmented-squeeze feet are provided as 
the upper and the lower squeeze means. 
[0015] 

According to this invention, an upper and a lower mold that are more 
uniform, and that have a high quality, and foundry sand having a high 
density, can be molded. 
[0016] 

The sixth invention is constituted of the following elements to solve 
the problems. 

The method of the fourth invention, 

further comprising a process to move further apart the upper squeeze 
plate from the lower squeeze plate to a predetermined distance, and the 
process to fill the upper and the lower molding space with the additional 
foundry sand through the intakes of the upper and the lower flask, after the 
process to fill the molding space with the sand through the intakes is 
completed. 
[0017] 

According to this invention, further, an upper and a lower mold that 
are more uniform, and that have a high quality, and foundry sand having a 
high density, can be molded. 
[0018] 

The seventh invention is constituted of the foUowing elements to 
solve the problems. 

The method of the sixth invention, 

wherein the process to move further apart the upper squeeze plate 
from the lower squeeze plate to a predetermined distance, and the process to 
fill the upper and the lower molding space with the additional foundry sand 
through the intakes of the upper and the lower flask, proceed 
simultaneously. 
[0019] 
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According to this invention, further, an upper and a lower mold that 
are more uniform, and that have a high quality, and foundry sand having a 
high density, can be molded. 
[0020] 

The eighth invention is constituted of the following elements to solve 
the problems. 

The method of the fifth invention, 

wherein the process to define the upper and the lower molding space 
by inserting the upper and the lower squeeze means into openings of a pair of 
the upper and the lower flask having no match plate further includes a 
setting process to set the distance between the pattern of the match plate 
and each of a plurality of the upper and lower segmented-squeeze feet so that 
each of the ratios between the distance after squeezing and that before 
squeezing becomes the same. 
[0021] 

According to this invention, further, upper and lower molds that are 
more uniform, and that have a high quality, and foundry sand having a high 
density, can be molded. 
[0022] 

The ninth invention is constituted of the following elements to solve 
the above problems. 

The method of the fifth invention, 

wherein the process to define the upper and the lower molding space 
by inserting the upper and the lower squeeze means into openings of a pair of 
the upper and the lower flask having no match plate further includes a 
forming process to form the molding space defined by the pattern of the 
match plate and each of a plurality of the upper and lower 
segmented-squeeze feet so that the foundry sand can easily flow in the 
molding space. 
[0023] 

According to this invention, further, an upper and a lower mold that 
are more uniform, and that have a high quality, and foundry sand having a 
high density, can be molded. 
[0024] 

The tenth invention is constituted of the following elements to solve 
the problems. 
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The method of the ninth invention, 

wherein the process to form the molding space defined by the pattern 
of the match plate and each of a plurality of the upper and lower 
segmented-squeeze feet so that the foundry sand can easily flow in the 
molding space further includes a process to reduce the friction between the 
foundry sand and a wall of an aeration tank by jetting air into a nozzle 
(especially, a nozzle throat) of the aeration tank and the portion where it is 
difficult for the foundry sand to flow. 
[0025] 

According to this invention, further, an upper and a lower mold that 
are more uniform, and that have a high quality, and foundry sand having a 
high density, can be molded. 
[0026] 

The eleventh invention is constituted of the following elements to 
solve the problems. 

The method of the fifth invention, 

wherein the process to fill the upper and the lower molding space 
with the foundry sand through the intakes of the upper and the lower flask 
and the process to squeeze the foundry sand of the upper and the lower 
molding space by causing the upper and the lower squeeze means to further 
approach each other further include- 

a first filling process to fill the upper and the lower molding space 
defined by the upper and the lower flask, the upper and the lower squeeze 
means, and the match plate, which are perpendicular, with the foundry sand 
through the intakes of the upper and the lower flask, 

a first squeezing process to squeeze the foundry sand of the upper 
and the lower molding space by causing a plurality of the upper and lower 
segmented-squeeze feet of the upper and the lower squeeze means to further 
approach each other, 

a second filling process to fill the upper and the lower molding space 
with the additional foundry sand through the intakes of the upper and the 
lower flask after the retracting process to retract the upper and lower 
segmented-squeeze feet, and 

a second squeezing process to squeeze the foundry sand of the upper 
and the lower molding space by simultaneously causing the upper and lower 
segmented-squeeze feet, whose surfaces are arranged in a plane, to approach 
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each other. 
[0027] 

According to this invention, further, upper and lower molds that are 
more uniform, and that have a high quality, and foundry sand having a high 
density, can be molded. 
[0028] 

The twelfth invention is constituted of the following elements to solve 
the above problems. 

An apparatus for molding an upper and a lower mold matched to 
each other and having no flask, comprising' 

a unit of an upper and a lower flask having an intake disposed at 
their side walls for foundry sand, which flasks are connected to each other by 
connecting rods so that they can move close to and apart from each other, 

a match plate disposed between the upper and the lower flask so that 
the match plate can be inserted in and taken out by a conveying apparatus, 

a squeezing mechanism to squeeze the foundry sand, which supports 
the unit of the upper and the lower flask having the match plate between 
them by a plurality of clamping mechanisms so that the unit of the upper 
and the lower flask can be removed, which supports an upper and a lower 
squeeze means inserted into openings of the upper and the lower flask 
having no match plate so that the squeeze means can be taken out, and 
which can clockwise or counterclockwise rotate in a perpendicular plane 
about a supporting shaft so that the pair of the upper and the lower flask 
having the match plate between them can become perpendicular and 
horizontal, 

a driving mechanism to clockwise or counterclockwise rotate the 
squeezing mechanism, and 

an aeration mechanism to fill the foundry sand into the upper and 
the lower flask, which are perpendicular, by means of the driving mechanism, 
through the intake. 
[0029] 

According to this invention, it is possible to make upper and lower 
molds having no flask faster and more efficiently compared with the 
conventional apparatus. 
[0030] 

The thirteenth invention is constituted of the following elements to 
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solve the problems. 

The apparatus of the twelfth invention, 

wherein the upper and the lower squeeze plate are provided as the 
upper and the lower squeeze means. 
[0031] 

According to this invention, a simpler apparatus for molding an 
upper and a lower mold having no flask can be provided. 
[0032] 

The fourteenth invention is constituted of the following elements to 
solve the problems. 

The apparatus of the twelfth invention, 

wherein the upper and lower segmented-squeeze feet are provided as 
the upper and the lower squeeze means. 
[0033] 

According to this invention, an upper and a lower mold that are more 
uniform, and that have a high quality, and foundry sand having a high 
density, can be molded. 
[0034] 

The fifteenth invention is constituted of the following elements to 
solve the problems. 

An apparatus of any of the 12th, 13th, and 14th inventions, 

wherein the clamping mechanisms to clamp the connecting rods for 
holding the unit of the upper and the lower flask comprise- 

a pair of swinging motors, and 

clamp means fixed to the swinging shafts of the swinging motors. 

[0035] 

According to this invention, it is possible to make an upper and a 
lower mold having no flask faster and more efficiently compared with the 
conventional apparatus. 

Preferred Embodiments of the Inventions 

[0036] 

Preferred embodiments of these inventions for an apparatus for 
molding an upper and a lower mold having no flask are now explained in 
detail based on Figs. 1—8. 
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[0037] 

As shown in Figs. 1 — 3, the apparatus for molding the upper and the 
lower mold having no flask includes- 

a base 1 having an internal space, 

a unit of an upper and a lower flask 27 having intakes disposed at 
their side walls for foundry sand, wherein the upper flask 2 and the lower 
flask 3 are connected to each other by a pair of connecting rods 18, 18 so that 
they can move close to and apart from each other, 

a match plate 5 disposed between the upper and the lower flask 2, 3 
so that the match plate can be inserted and taken out by a conveying 
apparatus 4, 

a squeezing mechanism 9 to squeeze the foundry sand, which 
mechanism 9 supports the unit of the upper and the lower flask 27 having 
the match plate 5 between the upper and the lower flask 2, 3 by a pair of 
clamping mechanisms 28, 28 so that the unit of the upper and the lower flask 
27 can be removed, which mechanism 9 supports an upper and a lower 
squeeze plate 6, 7 acts as the squeeze means inserted into openings of the 
upper and the lower flask having no match plate 5 so that the squeeze means 
can be taken out, and which mechanism 9 can rotate clockwise or 
counterclockwise in a perpendicular plane about a supporting shaft 8 
disposed on the upper and central portion of the base 1 so that the pair of the 
upper and the lower flask 2, 3 having the match plate 5 between the upper 
and the lower flask 2, 3 can be perpendicular or horizontal respectively, 

two cylinders 10, 10 disposed in the horizontal direction as a driving 
mechanism to rotate the squeezing mechanism 9 clockwise or 
counterclockwise, and 

an aeration mechanism 11 to fill the foundry sand into the upper and 
the lower flask 2, 3, which are perpendicular, by means of the cylinders 10, 
10, through the intakes of the upper and the lower flask. 
[0038] 

In the unit of the upper and the lower flask 27, protuberances 2a, 3a 
are disposed at the front and the rear outer side of the upper and the lower 
flask 2, 3. The connecting rods 18, 18 are disposed through the 
protuberances 2a, 3a so that the protuberances 2a, 3a can slide upward and 
downward. The lower flask 3 is hung from the upper flask by the 
connecting rods 18, 18 so that the lower flask can move apart from the upper 
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flask to a set distance, as shown in Fig. 1. 

t00391 Further, grooves, which can engage the clamp means 30 of the 
clamping mechanisms 28, 28 explained below in detail, are disposed at the 
upper and the lower portion of the connecting rods 18, 18. 

[0040] As shown in Fig. 3, the clamping mechanisms 28 are disposed at the 
front and the rear outer side of the upper lifting and lowering frame 14 and 
are provided with a pair of the swinging motors 29, 29 and a parr of he 
clamp means 30 fixed to the swinging shafts of the motors. A paxr of the 
clamP means 30, 30 can engage the grooves disposed at the upper portion of 
^e connecting rods 18, 18 of the unit of the upper and the lower flask 27 and 
can hold the upper portion of the connecting rods. 

100411 The clamping mechanisms 28 are also disposed at the front and the 
rear outer side of the lower lifting and lowering frame 15 and can engage the 
grooves disposed at the lower portion of the connecting rods 18, 18 and can 
hold the lower portion of the connecting rods. 

[00421 In the squeeze mechanism 9, as shown in Figs. 1 and 2, a central 
portion of a rotating frame 12 is disposed at the supporting shaft 8 so that 
the rotating frame 12 can rotate clockwise or counterclockwise m the 
perpend^cul^P^ne.^ ^ ^ ^ exten ding upward and downward are 
disposed at the right side of the rotating frame 12 with a set interval in the 
direction connecting the front and back sides of the rotating frame 12. 

An upper lifting and lowering frame 14, having a reverse L-shaped 
configuration, is slidably disposed at the upper portion of the guxde rods 13, 
13 through a holder portion fixed to the lifting and lowering frame 14. Also, 
a lower lifting and lowering frame 15, having an L-shape d -nfigura tion is 
slidably disposed at the lower portion of the guide rods 13, 13 through a 
holder portion fixed to the lifting lowering frame 15. 

The upper and the lower fitting and lowering frame 14, 15 can access 
and separate from each other by driving a cylinder 16 arranged upward and 
a cylinder 17 arranged downward. 
[0043] 
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A plurality of the cylinders 19, 19 to move the squeeze plate 6 
forward or backward are disposed at the upper lifting and lowering frame 14. 

Also, a plurality of the cylinders 20, 20 to move the squeeze plate 7 
forward or backward are disposed at the lower lifting and lowering frame 15. 

The upper and the lower lifting and lowering frame 14, 15 each have 
a large and horizontal flat surface so as to push the upper and the lower 
flask 2, 3. 
[0044] 

Further, cylinders 22, 22 arranged upward are disposed at the front 
and the rear outer side of the lower lifting and lowering frame 15. A 
leveling frame 21 is disposed around the lower squeeze plate 7 and between 
the piston rods of a plurality of the cylinders 22, 22 so that the leveling frame 
21 can slidably move upward and downward around the lower squeeze plate 
7. 

[0045] 

The conveying apparatus 4 for carrying the match plate 5 includes: 

a ring member 23 disposed on the surface of the supporting shaft 8 of 
the squeezing mechanism 9, 

a cylinder 24 connected to the aeration mechanism 11 at its base end 
and rotatably connected to the portion of the ring member 23 at the distal 
end of the piston rod of the cylinder 24, 

a pair of arms 25, 25 fixed to the ring member 23 at its end as a 
cantilevered structure, and 

a carriage (not shown) hung so as to be able to hold the match plate 5 
and reciprocate from side to side, as shown in Figs. 1 and 2. 

The pair of the arms 25, 25 rotate by the telescopic movement of the 
cylinder 24. Then the carriage can insert the pattern plate 5 between the 
pair of the upper and the lower flask 2, 3 on the squeezing mechanism 9, 
which is horizontal, and can remove the pattern plate 5 from between the 
pair of the upper and the lower flask. 
[0046] 

The aeration mechanism 11 is disposed at the upper-left side portion 
of the base 1, and is comprised of two aeration tanks (not shown). 

The aeration mechanism 11 can fill the foundry sand into the upper 
and the lower flask independently by means of pressurized air. 

An air pressure of 0.05 Mpa — 0.18 Mpa is preferable to aerate the 
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foundry sand. 
[0047] 

The aeration tanks may be operated at the same time by controlling 
them simultaneously by two controllers or by controlling them by one 
controller. 
[0048] 

A number 26, shown in the figures, denotes an apparatus for pushing 
out the upper and the lower mold to the supporting table, which molds are 
removed from the upper and the lower flask 2, 3, and are positioned on the 
supporting table. 
[0049] 

Figs. 9 — 11 show an apparatus using the upper and lower 
segmented-squeeze feet as the upper and the lower squeeze means for 
molding the upper and the lower mold having no flask. 
[0050] 

The difference between the apparatus using the upper and lower 
segmented-squeeze feet as the upper and the lower squeeze means and using 
the upper and lower squeeze plate as the ones for molding the upper and the 
lower mold having no flask is the use of a plurality of the upper and lower 
segmented-squeeze feet 6a, 6a, 7a, 7a instead of the upper and the lower 
squeeze plate. 

The upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a can be 
inserted into the openings of the upper and the lower flask 2, 3 that have no 
match plate 5 so that the segmented-squeeze feet can be taken out. 
[0051] 

A plurality of cylinders 19, 19 are disposed at the upper lifting and 
lowering frame 14 to move an upper squeeze plate 6' forward and backward 
as shown in Fig. 10. A plurality of cylinders 20, 20 are disposed at the lower 
lifting and lowering frame 15 to move a lower squeeze plate T forward and 
backward. 

A plurality of the upper segmented-squeeze feet 6a, 6a can move 
forward and backward by driving a plurality of the cylinders 6b, 6b. A 
plurality of the lower segmented-squeeze feet 7a, 7a can move forward and 
backward by driving a plurality of the cylinders 7b, 7b. 
[0052] 

Further, a leveling frame 21 is disposed around the lower 
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segmented-squeeze feet 7a, 7a and between the piston rods of a plurality of 
the cylinders 22, 22 so that the leveling frame 21 can slidably move upward 
and downward. 
[0053] 

The upper and the lower and the upper lifting and lowering frame 14, 
15 have large horizontal flat surfaces so as to push the upper and the lower 
flask 2, 3, which are similar to the apparatus using the upper and the lower 
squeeze plate, as the upper and the lower squeeze means for molding the 
upper and the lower mold having no flask. 
[0054] 

Explained above is the difference between the apparatus using the 
upper and lower segmented-squeeze feet as the upper and the lower squeeze 
means and using the upper and the lower squeeze plate as the ones for 
molding the upper and the lower mold having no flask. 

These two apparatuses are comprised of the same elements, except 
for the different elements explained above. 
[0055] 

The processes for molding the upper and the lower mold having no 
flask by the apparatus, shown in Fig. 1, using the squeeze plates as the 
squeeze means are now explained in detail. 
[0056] 

First, as shown in Fig. 4— a, the match plate 5 is inserted between a 
unit of the upper and the lower flask 2, 3, which are horizontal, by driving 
the cylinder 24 of the conveying apparatus 4 so that a pair of the arms 25, 25 
can rotate. Next, while the upper flask 2 is being slightly moved up and 
down by driving the cylinder 16, the pair of the arms 25, 25 are released from 
the carriage by driving the cylinder 24 of the conveying apparatus 4 so that 
the pair of the arms 25, 25 can rotate clockwise and are returned to the 
initial position. 
[0057] 

Then, as shown in Fig. 4— b, the upper and the lower flask 2, 3 access 
each other by means of driving the cylinder 16, which is arranged upward, 
and the cylinder 17, which is arranged downward, of the squeezing 
mechanism 9, so that the upper and the lower lifting and lowering frame 14, 
15 can access each other. Next, as shown in Fig. 5 — a, a pair of the 
clamping mechanisms 28, 28 disposed at the lower lifting and lowering 
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frame 15 hold the lower portion of the connecting rods of the unit of the 

upper and the lower flask 27. 

[0058] 

Then, as shown in Fig. 5— b, the upper squeeze plate 6 and the lower 
squeeze plate 7 are inserted in the upper and the lower flask 2, 3 at a 
predetermined depth to define the upper and the lower molding space by 
driving a plurality of the cylinders 19, 19, 20, 20 of the squeezing mechanism 
9. 

[0059] 

Next, as shown in Fig. 6 — a, the upper and the lower flask 2, 3 and 
the match plate 5 become perpendicular by driving the cylinder 10 so that 
the squeezing mechanism 9 rotates clockwise about the supporting shaft 8. 

The intakes for foundry sand are moved upward and caused to 
contact the lower ends of the two aeration tanks of the aeration mechanism 
11. 

[0060] 

In this case, while the upper and the lower molding space are being 
defined, the squeezing mechanism 9 may be rotated clockwise about the 
supporting shaft 8 by driving the cylinder 10. 

Further, after the upper and the lower molding space are defined, the 
squeezing mechanism 9 may be rotated clockwise about the supporting shaft 
8 by driving the cylinder 10. 
[0061] 

Then, the upper and the lower molding space are filled with the 
foundry sand by discharging it from the aeration mechanism 11 through the 
intakes. 

The foundry sand in the upper and in the lower molding space is 
squeezed by moving the upper and the lower squeeze plate 6, 7 forward by 
means of driving a plurality of the cylinders 19, 19, 20, 20. 
[0062] 

When the foundry sand in the upper and in the lower molding space 
is squeezed, the forces of the cylinders 19, 19, 20, 20 that react to drive the 
upper and the lower lifting and lowering frame 14, 15 are supported by the 
upper and the lower clamping mechanism 28, 28 and the connecting rods 18, 
18. 

[0063] 
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Next, as shown in Fig. 6— b, the upper and the lower flask 2, 3 and 
the match plate 5 are rotated so that they are horizontal. 

In this case, the process for squeezing the foundry sand and the 
process for rotating the upper and the lower flask and the match plate so 
that they are horizontal may be carried out simultaneously. Otherwise, 
either of them may be carried out before the other. 
[0064] 

The process to fill the foundry sand and the squeezing process may be 
carried out by the following two-stage process. Namely, the upper and the 
lower molding space are filled with the foundry sand by discharging it from 
the aeration mechanism 11 through the intakes, and then the upper and the 
lower squeeze plate 6, 7 are moved backward to retract the squeeze plates 6, 
7 to a position near the opening of a pair of the upper and the lower flask by 
driving a plurality of the cylinders 19, 19, 20, 20. 
[0065] 

Next, the upper and the lower molding space are also filled with the 
foundry sand by discharging it from the aeration mechanism 11 through the 
intakes, and while the upper and the lower flask 2, 3 and the match plate 5 
are rotated so that they are horizontal, the foundry sand in the upper and 
the lower molding space is squeezed by driving a plurality of the cylinders 19, 
19, 20, 20 so that the upper and the lower squeeze plate 6, 7 move forward. 
[0066] 

In the process for filling and squeezing the foundry sand, the upper 
and lower squeeze plates 6, 7 are moved backward to retract the squeeze 
plates 6, 7 to a position near the opening of the pair of the upper and the 
lower flask, after the upper and the lower molding space defined by inserting 
the upper and lower squeeze plates 6, 7 in the upper and the lower flask 2, 3 
are filled with the foundry sand. 

However, while the upper and the lower molding space defined by 
inserting the upper and lower squeeze plates 6, 7 in the upper and the lower 
flask 2, 3 are being filled with the foundry sand, the upper and the lower 
squeeze plate 6, 7 may move backward to retract the squeeze plates 6, 7 to a 
position near the opening of the pair of the upper and the lower flask. 
[0067] 

As mentioned above, by using the two-stage process for filling and 
squeezing the foundry sand, it is possible to increase the hardness of the 
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foundry sand near the opening of the upper and lower flasks 2, 3. 
[0068] 

Next, the lower clamping mechanisms 28, 28 are released from the 
connecting rods 18, 18. As shown in Fig. 7 — a, the upper flask 2 is lifted up, 
and the lower flask 3 is lowered by the upper and the lower lifting and 
lowering frame 14, 15 by a means that drives the cylinder 16, which is 
arranged upward, and the cylinder 17, which is arranged downward. 
Consequently, the upper and the lower flask 2, 3, containing the mold molded 
by squeezing the foundry sand, are separated from the match plate 5. Then, 
the lower flask 3 is hung by the connecting rods 18, 18. 
[0069] 

Next, as shown in Fig. 7— b, the match plate 5 is carried out by 
driving the cylinder 24 so that the arms 25, 25 are rotated. As shown in Fig. 
8— a, if necessary, after the core is set, the upper flask 2 is lowered, and the 
lower flask 3 is lifted up by the upper and the lower lifting and lowering 
frame 14, 15 by a means that drives the cylinder 16, which is arranged 
upward, and the cylinder 17, which is arranged downward. Consequently, 
the upper and the lower flask 2, 3, containing the mold, are matched to each 
other. 
[0070] 

Then, as shown in Fig. 8— b, the upper and lower squeeze plates 6, 7 
are lowered by driving a plurality of the cylinders 19, 19 of the squeezing 
mechanism 9 and a plurality of the cylinders 20, 20 of the squeezing 
mechanism 9. Simultaneously, the upper flask 2 is lifted up, and the lower 
flask is lowered by a means that drives the cylinder 16, which is arranged 
upward, and the cylinder 17, which is arranged downward. Then, the lower 
flask 3 is hung by the connecting rods 18, 18. Consequently, the upper and 
the lower mold "M" are removed from the upper and the lower flask. The 
upper and the lower mold "M" are pushed out from the squeeze plate 7 by the 
apparatus 26 for pushing out the molds. 
[0071] 

The processes for molding the upper and the lower mold having no 
flask by the apparatus using the segmented-squeeze feet as the squeeze 
means are now explained in detail based on Fig. 9. 
[0072] 

First, the match plate 5 is inserted between a unit of the upper and 
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the lower flask 2, 3, which are horizontal, by driving the cylinder 24 of the 
conveying apparatus 4 so that a pair of the arms 25, 25 can rotate. Next, 
while the upper flask 2 is being moved slightly up and down by driving the 
cylinder 16, the pair of the arms 25, 25 are released from the carriage by 
driving the cylinder 24 of the conveying apparatus 4 so that the pair of the 
arms 25, 25 can rotate clockwise and are returned to the initial position. 
[0073] 

Then, the upper and the lower flask 2, 3 access each other by means 
of driving the cylinder 16, which is arranged upward, and the cylinder 17, 
which is arranged downward, of the squeezing mechanism 9, so that the 
upper and the lower lifting and lowering frame 14, 15 can access each other. 
Next, a pair of the clamping mechanisms 28, 28 disposed at the lower lifting 
and lowering frame 15 hold the lower portion of the connecting rods 18, 18 of 
the unit of the upper and the lower flask 27. 
[0074] 

Next, the upper and the lower flask 2, 3 and the match plate 5 
become perpendicular by driving the cylinder 10 so that the squeezing 
mechanism 9 rotates clockwise about the supporting shaft 8. The intakes of 
the upper and the lower flask 2, 3 for foundry sand are moved upward and 
caused to contact the lower ends of the two aeration tanks of the aeration 
mechanism 11. (See Fig. 12 —a.) 
[0075] 

Next, while the squeezing mechanism 9 is rotating clockwise, a 
plurality of the upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a of the 
upper and the lower squeeze means 6', T are inserted in the upper and the 
lower flask at a predetermined depth to define the upper and the lower 
molding space by driving a plurality of the cylinders 19, 19, 20, 20 of the 
squeezing mechanism 9. 
[0076] 

In this case, while the upper and the lower molding space are being 
defined, the squeezing mechanism 9 may be rotated clockwise about the 
supporting shaft 8 by driving the cylinder 10. 

Further, after the upper and the lower molding space are defined, the 
squeezing mechanism 9 may be rotated clockwise about the supporting shaft 
8 by driving the cylinder 10. 
[0077] 
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A plurality of the upper and lower segmented-squeeze feet 6a, 6a, 7a, 
7a of the upper and the lower squeeze means 6', T are moved for a 
predetermined distance so that each of the respective ratios of the distance 
between each of the upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a 
and the match plate 5 before squeezing the foundry sand to that after 
squeezing becomes almost the same. 
[0078] 

When, as shown in Fig. 12(b), the distances between a plurality of the 
upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a and the corresponding 
portion of the match plate 5 before squeezing the foundry sand are defined as 
"A" and "B," and, as shown in Fig. 12(c), those after squeezing are defined as 
"a" and "b," the segmented-squeeze feet 6a, 6a, 7a, 7a are moved so that the 
ratios of "a/A" and "b/B" can have the relation close to "a/A=b/B." 
[0079] 

Namely, when the height of the portion of the match plate is high, 
the upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a are moved so that 
the quantity of the foundry sand at the position corresponding to the portion 
becomes less, and when the height of the portion of the match plate is low, 
they are not moved too much, so that the quantity of the foundry sand at the 
position corresponding to the portion becomes greater. 
[0080] 

Then, the upper and the lower molding space are filled with the 
foundry sand by discharging it from the aeration mechanism 11 through the 
intakes of the upper and the lower flask 2, 3. 

The foundry sand in the upper and lower molding space is squeezed 
by driving a plurality of the cylinders 19, 19, 20, 20, so that a plurality of the 
upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a can move forward. 
[0081] 

Next, after a plurality of the upper and lower segmented-squeeze feet 
6a, 6a, 7a, 7a are retracted by driving a plurality of the cylinders 6b, 6b, 7b, 
7b, the segmented-squeeze feet 6a, 6a, 7a, 7a are moved further forward by 
driving the cylinders 19, 19, 20, 20. 
[0082] 

By these processes, the density of the foundry sand of the upper and 
the lower mold can become uniform, and the surfaces opposed to the upper 
and lower segmented-squeeze feet 6a, 6a, 7a, 7a of the foundry sand in the 
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flasks 2, 3 can become flat. (See Fig. 12— c.) 
[0083] 

When the foundry sand in the upper and the lower molding space is 
squeezed, the forces of the cylinders 19, 19, 20, 20 that react to drive the 
upper and the lower lifting and lowering frame 14, 15 are supported by the 
upper and the lower clamping mechanism 28, 28 and the connecting rods 18, 
18. 

[0084] 

Next, while the upper and the lower flask 2, 3 and the match plate 5 
are rotating so that they become horizontal, the lower clamping mechanisms 
28, 28 are released from the connecting rods 18, 18. The upper flask 2 is 
lifted up, and the lower flask 3 is lowered, by the upper and the lower lifting 
and lowering frame 14, 15, by a means that drive 

the cylinder 16, which is arranged upward, and the cylinder 17, which is 
arranged downward. Consequently, the upper and the lower flask 2, 3, 
containing the mold molded by squeezing the foundry sand, are separated 
from the match plate 5. Then, the lower flask 3 is hung by the connecting 
rods 18, 18. 
[0085] 

Next, the match plate 5 is carried out by driving the cylinder 24 so 
that the arms 25, 25 are rotated. If necessary, after the core is set, the 
upper flask 2 is lowered, and the lower flask 3 is lifted up by the upper and 
the lower lifting and lowering frame 14, 15 by a means that drives the 
cylinder 16, which is arranged upward, and the cylinder 17, which is 
arranged downward. Consequently, the upper and the lower flask 2, 3, 
containing the mold, are matched to each other. 
[0086] 

Then, the upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a are 
lowered by driving a plurality of the cylinders 19, 19 of the squeezing 
mechanism 9 and a plurality of the cylinders 20, 20 of the squeezing 
mechanism 9. Simultaneously, the upper flask 2 is lifted up, and the lower 
flask is lowered, by a means that drives the cylinder 16, which is arranged 
upward, and the cylinder 17, which is arranged downward. Then, the lower 
flask 3 is hung by the connecting rods 18, 18. Consequently, the upper and 
the lower mold "M" are removed from the upper and the lower flask. The 
upper and the lower mold "M" are pushed out from the segmented-squeeze 
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feet 7a, 7 a by the apparatus 26 for pushing out the molds. 
[0087] 

In this preferred embodiment, when the distances between a 
plurality of the upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a and 
the corresponding portion of the match plate 5 before squeezing the foundry 
sand are defined as "A" and "B," and those after squeezing are defined as "a" 
and "b," the segmented-squeeze feet 6a, 6a, 7a, 7a are moved so that the 
ratios of "a/A" and "b/B" can have the relation of close to "a/A=b/B," to 
thereby make the density of the foundry sand of the upper and the lower 
mold become uniform, and to make the surface of the foundry sand in the 
flasks 2, 3 opposed to the upper and lower segmented-squeeze feet 6a, 6a, 7a, 
7a also become flat. 

However, the method for molding the molds is not limited to this 
process. 

For example, as shown in Figs. 13(a) — 13(c), after the space between 
the match plate 5 and a plurality of the upper and lower segmented-squeeze 
feet 6a, 6a, 7a, 7a opposed to the match plate 5 is formed so that the foundry 
sand can easily flow in the space, the molds may be molded by discharging 
the foundry sand into the molding space through the intakes of the upper 
and the lower flask 2, 3. 
[0088] 

It is possible to reduce the friction between the foundry sand and a 
wall of an aeration tank by jetting air into a nozzle (especially, a nozzle 
throat) of the aeration tank and a portion where it is difficult for the foundry 
sand to flow to make the foundry sand easily flow in the space between a 
plurality of the upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a and 
the match plate 5. 
[0089] 

As shown in Figs. 14(a) — 14(b), the following process may also be 
acceptable. 

Namely, after the upper and the lower molding space, which are 
perpendicular, are defined by the match plate 5, by the upper and the lower 
flask 2, 3, and by a plurality of the upper and lower segmented-squeeze feet 
6a, 6a, 7a, 7a, acting as the upper and the lower squeeze means 6', 7', then 
the foundry sand is filled into the upper and the lower molding space 
through the intakes of the upper and the lower flask 2, 3. 
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Then the foundry sand in the molding space is squeezed by driving a 
plurality of the cylinders 6b, 6b, 7b, 7b so that a plurality of the 
segmented-squeeze feet 6a, 6a, 7a, 7a can move forward. 
[0090] 

Next, after a plurality of the upper and lower segmented-squeeze feet 
6a, 6a, 7a, 7a are retracted by driving a plurality of the cylinders 6b, 6b, 7b, 
7b, the foundry sand is further filled into the upper and the lower molding 
space through the intakes. 

Then, the squeezing surfaces of a plurality of the upper and lower 
segmented-squeeze feet 6a, 6a, 7a, 7a are arranged in a flat plane, and the 
foundry sand in the upper and the lower molding space is further squeezed 
by driving a plurality of the cylinders 19, 19, 20, 20 so that a plurality of the 
upper and lower segmented-squeeze feet 6a, 6a, 7a, 7a can move forward 
together. 
[0091] 

Further, a plurality of the upper and lower segmented-squeeze feet 
6a, 6a, 7a, 7a, integrated with some of a plurality of the upper and lower 
segmented-squeeze feet 6a, 6a, 7a, 7a, can be used. 

Brief Descriptions of the Drawings 

[0092] 

[Fig. 1] Fig. 1 shows an elevational view of an apparatus for molding a mold 
of the preferred embodiment of the invention, using squeeze plates as a 
squeeze means. 

[Fig. 2] Fig. 2 shows a part of a sectional view of an elevational view of Fig. 1. 
[Fig. 3] Fig. 3 shows a part of a sectional view of a plane view of Fig. 1. 
[Fig. 4] Fig. 4 shows an operational view indicating some of the processes for 
molding a mold by the apparatus shown in Fig. 1. 

[Fig. 5] Fig. 5 shows an operational view indicating some of the processes for 
molding a mold by the apparatus shown in Fig. 1. 

[Fig. 6] Fig. 6 shows an operational view indicating some of the processes for 
molding a mold by the apparatus shown in Fig. 1. 

[Fig. 7] Fig. 7 shows an operational view indicating some of the processes for 
molding a mold by the apparatus shown in Fig. 1. 

[Fig. 8] Fig. 8 shows an operational view indicating some of the processes for 
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molding a mold by the apparatus shown in Fig. 1. 

[Fig. 9] Fig. 9 shows an elevational view of an apparatus for molding a mold 
of the preferred embodiment of the invention, using segmented-squeeze feet 
as a squeeze means. 

[Fig. 10] Fig. 10 shows a part of a sectional view of an elevational view of Fig. 
9. 

[Fig. 11] Fig. 11 shows a part of a sectional view of a plane view of Fig. 9. 
[Fig. 12] Fig. 12 shows an operational view indicating some of the processes 
for molding a mold by the apparatus shown in Fig. 9. 

[Fig. 13] Fig. 13 shows an operational view indicating some of the processes 
for molding a mold by the apparatus shown in Fig. 9. 

[Fig. 14] Fig. 14 shows an operational view indicating some of the processes 
for molding a mold by the apparatus shown in Fig. 9. 
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